Expression profiles of the Arabidopsis WRKY gene superfamily during plant defense response.
WRKY proteins are a recently identified class of DNA-binding proteins that recognize the TTGAC(C/T) W-box elements found in the promoters of a large number of plant defense-related genes. With oligo molecules containing the W-box sequences as probes, we detected a number of WRKY DNA-binding activities in Arabidopsis that were induced by salicylic acid (SA). Search of the Arabidopsis genome identifies 72 genes encoding proteins characteristic of WRKY DNA-binding transcription factors that can be divided into three groups based on the number and structures of their WRKY zinc-finger motifs. Northern blotting analysis revealed that 49 of the 72 AtWRKY genes were differentially regulated in the plants infected by an avirulent strain of the bacterial pathogen Pseudomonas syringae or treated by SA. These pathogen- and/or SA-regulated WRKY genes can be further categorized into groups based on their expression patterns in both wild-type plants and mutants defective in defense signaling pathways. Inspection of the 5' sequences upstream of the predicated translation start sites revealed a substantial enrichment of W boxes in the promoters of pathogen- and/or SA-regulated Arabidopsis WRKY genes. These results suggest that defense-regulated expression of WRKY genes involves extensive transcriptional activation and repression by its own members of the transcription factor superfamily.